Levamisole modulates prostaglandin E2 production and cyclooxygenase II gene expression in human colonic cancer cells.
Colorectal adenocarcinoma is one of the leading causes of cancer mortality in the world. Recent studies have demonstrated that prostaglandin E(2) (PGE(2)) and cyclooxygenase (COX) are involved in the early development of colorectal cancer. Levamisole together with 5-fluorouracil has been shown to improve the survival of patients with Duke's C colon cancer. This study examined the effect of levamisole on PGE(2) production and COX-2 gene activation in immortalized human colon cells. Colon 205 cells, a human colonic cancer cell line, were exposed to Escherichia coli LPS (1 microg/mL) in the presence of levamisole (1 microm to 1 mm). The PGE(2) production was determined by enzyme-linked immunosorbent assay. In addition, cyclooxygenase II (COX-2) mRNA expression and COX-2 protein were measured by the real-time reverse transcription polymerase chain reaction and Western blot assay, respectively. Transcription factor nuclear factor (NF)-kappaB activity of the nuclear and cytoplasmic proteins was determined by Western blot assay with a P65 antibody. Colon 205 cells produced significantly more PGE(2) when stimulated by LPS. Levamisole inhibited PGE(2) production by LPS-stimulated colon 205 cells in a dose-dependent fashion. In addition, COX-2 mRNA expression and COX-2 protein induced by LPS were also reduced by levamisole. Finally, NF-kappaB activation of LPS-stimulated colon cells was inhibited by levamisole. Levamisole inhibits PGE(2) production by LPS-stimulated colon 205 cells. The inhibition of levamisole occurs at the transcription level of COX-2 gene and is regulated through NF-kappaB activation.